Subjectivity is discussed in the context of information processing, and its properties are considered in relation to Popper's three Worlds model of information. The uncertainties that subjectivity creates are seen as central to some problematic issues of information handling, including classification and retrieval. An appreciation of problems relating to subjectivity also has relevance in several subject areas of interest to information science, including understanding, relevance and significance, knowledge management, and creativity.
Introduction
At the centre of many of the activities of information scientists lies an area of indeterminacy which relates to human involvement, and therefore by implication, human subjectivity. This area is characterised by features such as lack of clarity, vagueness, misunderstanding, and the erroneous or sub-optimal transfer of intended meaning. Identification of subjectivity as a problematic factor in information management invites the question of whether subjectivity itself could be examined as a theme within information science, and as a link between information science and some closely related subject domains. This paper explores some of the consequences of individual subjective difference as it applies to the handling and ultimate use of information, and uses a Popperian model to consider what subjectivity implies in informational terms.
The nature of subjectivity has received little discussion in the context of theoretical information science, probably because at its core are issues that are perceived as belonging more properly within the domains of philosophy or psychology. Nevertheless, as a practising information scientist I believe it is worth pursuing how the facts of subjective difference influence information-related behaviours. The underlying message of this paper is that a better appreciation of the nature of subjectivity may help us to develop an understanding of why we encounter particular problems in handling information, and of some of the more imaginative ways in which information can be used.
2. The informational structure of subjectivity 2.1. The nature of subjectivity 'Subjectivity' and 'subjective' are terms comprising of many closely related meanings that refer in general to the state of mind or opinion of the individual. Since many interpretations are possible, it may be useful to provide some dictionary definitions. For 'subjective': . the Concise Oxford Dictionary (1999) offers two definitions, as based on or influenced by personal feelings, tastes, or opinions, or dependent on the mind for its existence. . Chambers (1998) defines subjective as 'relating to the subject; derived from, expressive of, or existing in one's own consciousness; personal, individual; influenced by or derived from personal taste or opinion and lacking impartiality or objectivity'. . Webster's New World Dictionary (1989) refers to subjective as 'of or resulting from the feelings of the person thinking; not objective; personal'. As for 'subjectivity' itself, the Oxford English Dictionary of 1989 notes that it is derived from the Latin subjectivitas and offers several definitions, including 'consciousness of one's perceived states', 'the quality or condition of viewing things exclusively through the medium of one's own mind or individuality', 'the condition of being dominated by or absorbed in one's personal feelings, thoughts, concerns, etc., hence individuality, personality', and 'the character of existing in the mind only'.
In everyday usage subjectivity is often frowned upon as that which is partial, selective, prejudiced, idiosyncratic, trivial, irrelevant, emotional, selfish, romantic, incommunicable, ineffable, and internal, accessible only to the individual concerned. Popularly, even pejoratively, it implies some kind of deviance from an assumed norm, a biased or alternative opinion different from that which is considered by some dominant person or cultural group to be correct and beyond question. This is somewhat ironic in that, while civilised society holds the individual to be sacrosanct, experience tells us that someone else's subjectivity often brings to a situation additional factors which the existing dominant viewpoint does not -or does not want to -consider relevant.
The status of subjective experience is one that has exercised many philosophers, as reviewed for example by Lee [1] , for it leads immediately to questions about the nature of the self, the mind, and the sense of individuality so fundamental to human experience, as well as problems relating to language and meaning. It involves consideration of such contentious issues as the mind-body problem, of whether mind is entirely explicable in physical terms, and is merely, to use Ryle's phrase, a 'ghost in the machine' * , or whether it has some other kind of status. Related philosophical debates focus on the nature of private experience, the solipsist ''the world is my world'', and the difficulty of knowing other minds -questions which so preoccupied Wittgenstein, for example. For present purposes I am assuming that -however supported (or not) by neurological or other physicalist mechanisms -subjective experience is an accepted reality for each one of us.
Alternative conceptions of subjectivity might include the following: . private consciousness and individuality, personal autonomy, the unique window on the world which is all we as individuals can ever truly know, as an aspect of the condition of being alive; . the peculiarities arising because of individual make-up, including anatomy, physiology, neurology, and psychology; . types of private experience or interaction with the world which are in some way unusual; . opinion and its undesirable or inconvenient edges; seemingly unreasonable emotional responses, bias and prejudice; and . myths, beliefs and folklore as yet unsubstantiated by hard evidence or unverifiable by the scientific method, and which lack the status of objectivity. Subjectivity would appear to be amenable to investigation from several directions and disciplines. Among these are: . descriptive phenomenology deriving from observation or introspection; . qualitative accounts of the general properties of subjectivity that differentiate its status from that of objectivity; . psychological studies of personality attributes; . gestalt psychology with its focus on different perceptual emphases; and . studies of subjective variables as types of deviance, for example deviance of communication, performance, behaviour, or opinion. Additionally, I propose that subjectivity has informational qualities, and in this sense can be seen as referring to anomalies of emphasis in the selection, extraction, evaluation, interpretation and use of information content, such anomalies resulting from the attributes of the unique human mind. More interestingly, the subjective response often permits the making of unanticipated cognitive or affective links from a given stimulus, and can act in ways that ignore or do not fit in with conventional labels and categorizations. It is the starting point for the elaboration of deviant, unusual, and non-standard information structures, and is thus essential for significant creativity.
Causes of subjective difference
Subjectivity is a consequence of the fact that we all possess limited, isolated minds, separated from the external physical world, and with imperfect access to objective fact -whatever that may be. It is the result of our given biological make-up, circumstances, and life histories being different. Loosely, it equates to mind or to personality, in which case any attempt at capturing its features as they affect information handling might be considered impossibly ambitious or even presumptuous. In effect, subjectivity is the immediate mental outcome of individuality, plus the peculiar and unexplained fact of consciousness and the sense of self. It also arises because our mechanisms of perception, cognition and memory are selective and imperfect, and our experience is inevitably partial. The scientific method, the possession of shared languages, the processes of education, and indeed the whole drift of human culture down the ages all contrive to smooth out the most obtrusive personal aberrations and anomalies, but despite all these activities, our understanding as individuals often deviates from the most informed available assessment of the world as it is believed to be. Each one of us possesses an internal landscape with informational characteristics different from all others. This landscape is a major component of our individual subjectivity, with ongoing implications for our handling of external information.
There are as many subjectivities as there are people, but some underlying general reasons why people, either as individuals or as members of groups sharing common characteristics or backgrounds, respond differently to external informational stimuli include the following mix of nature and nurture, of societal and more information-specific features: . overall personal situation, including gender, ethnicity, economic circumstances, and nationality; . time in history -each era has its own predominant concerns, beliefs, norms, vocabulary, and leading edge of understanding; . culture -current fashions and preoccupations, some of them media-orchestrated; . language -the conceptual differences between languages are sometimes exaggerated, but even so Popper's three Worlds model offers a theoretical framework for the study of information [5, 6] , and if it is accepted that subjective experience has informational attributes, then this model should be able to accommodate them. Popper's scheme is not without its problems and its detractors, as reviewed for example by Bawden [7] , but it is convenient for present purposes. In this scheme the contents of the universe are split into three ontological -or informationalWorlds. World 1 is the physical realm of objects, World 2 is the subjective mental realm (one for each individual; currently more than 6 billion World 2s exist), and World 3 is the realm of abstract cultural artefacts, such as the contents of books, databases, the internet, works of art and music, and so on -that which is popularly called ''information'', or sometimes, explicit knowledge. World 1 is the material classified by taxonomists, and World 3 is that catalogued by library indexers and, in effect, by internet search engines. To a limited extent the classifications of World 1 and World 3 coincide and overlap.
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Worlds 1 and 3 are reasonably well understood by information scientists, but World 2 is much more problematic. One can visualise World 2 as a selective, patchy and -arguably, in terms of objective and comprehensive factual accuracy -inferior representation of Worlds 1 and 3, featuring areas of ignorance, error, misunderstanding, prejudices, obsessions, specialist knowledge, peculiarities and distortions of emphasis, and so on. I propose that it is World 2, in all its uncertainty and intangibility, that information science finds the most difficult Popperian realm to tackle -assuming that it should even try. If information science is to be a useful and practical discipline, this endeavour is essential, for I would maintain that subjectivity is at the focus of many of the intractable problems of information handling and of some of the most interesting opportunities for the productive deployment of information. An information science that does not cater for the human element seems to me to be a nonsense, but it may be argued very reasonably that a detailed study of these aspects belongs in other curricula.
Always a potential incongruence exists between Popper's three Worlds: between physical reality as it actually is and human perception and understanding of it, and between ''official'' (scientific, objective, intersubjective) understanding and that held by the individual. A mismatch occurs between the 'public' Worlds 1 and 3 and the 'private' World 2. At the risk of tautology, subjectivity is the factor that introduces this lack of congruence, and in effect is the name we give to it.
The processes of perception and understanding are fraught with gaps, errors and distortions, so that -even with fully functioning perceptual apparatus and a high level of education and intelligence -there is almost always a dissonance in conceptual structure between the outside world of objective (or more properly intersubjective) 'reality' and the subjective picture held by the individual, which necessarily remains incomplete, error-prone, and with areas of distortion, omission, or over-emphasis.
How and why subjectivity is a concern to information science
Information science is notoriously resistant to an agreed definition of its purpose or scope, but it is probably acceptable to say that among its concerns are how information should be recorded and classified, the processes by which individuals access information, how they interpret and use it, and how they can contribute to the fund of information as a cultural artefact. In other words, its interests encompass the mechanisms by which information flows in and out of World 2, between supposedly objective recorded sources and the subjectivity of the human mind.
Popper's model allows for information flows between Worlds to be conceptualised. The flow of information from Worlds 1 and 3 into World 2 is not necessarily straightforward, vulnerable as it is to the interfering factors that World 2 itself introduces -some of which have already been listed. I propose that a consideration of the reasons why information flows into or out of World 2 are often imperfect, and of possible ways of improving their effectiveness and accuracy, should be valid concerns for information scientists. Among the specific areas affected by these processes are understanding, the determinants of informational significance, classification and indexing, and information retrieval. There are further indirect consequences for knowledge management, innovation and business intelligence. The consequences for these areas of activity will now be examined.
Understanding
The process of understanding implies the separation of meaning from its original format and context, and restructuring anew, into an existing mental context in World 2. This activity is unreliable, of course, since partial or complete misunderstanding may be the result of the attempt. Profound problems of indeterminacy arise between the intended message that is transmitted and the subsequent response of each recipient. For successful transfer to occur the recipient must possess sufficient background context in order to make a correct interpretation [8] . Although common sense tells us that there are many occasions, under familiar or trivial circumstances, when accurate transfer as intended can be expected to occur without any difficulty, in a more general sense the meaning of the message received from a communication or a text is unpredictable.
We assimilate World 1 and World 3 via the mechanisms of perception and by means of cognitive processes supported by our intelligence, memory, and prior experience. A one-to-one relationship between what is 'out there' and what is 'in here' does not necessarily exist; distortions, additions and omissions can occur in the translation process from the external world into internal 'mentalese'. There are many Subjectivity as a concern for information science reasons for this, all of which relate to subjectivity. Possible factors include: . problems relating to complexity or clarity of expression of the original text; . motivational variables such as lack of interest, leading to inadequate observation or attention; . low perceived salience / significance -we may miss the point of something because other features appear more prominent; . faulty expectation -we assume a certain meaning,
and therefore miss what is actually being said, and retain a distorted message instead. This may result from the existence of a prior agenda, so that what is observed is selected and skewed to support or refute that agenda; . lack of understanding because of educational background and prior experience -we have no context in which to place new information, lack the appropriate theoretical structures, or do not understand the terminology; and . the unpredictable intrusion into consciousness of other connotations and associations. Major subject domains that have featured in studies of understanding by the general public or by specific populations have included general knowledge, the intuitive or naive understanding of the principles of physics, the comprehension of nutritional concepts and terminology, and the mental mapping of geographical space. All these studies relate to the question of how perception of physical reality or recorded knowledge succeeds or fails to transmit to the individual mind in a reliable way [9] . Some of these difficulties of communicative intent are trivial, while others hold implications for more serious endeavours such as the layout of cities and public spaces, the design of public information leaflets, maps, signs, labels on food and medicines, interactions between professionals and members of the public (e.g. doctors and patients), personal well-being, and for education in general.
In this respect understanding can be viewed as being a process of information transfer between the accepted or dominant model of reality (that which finds its way into print and other mass media) and individual, subjectively held, cognitive structures. In other words, it is concerned with the transfer of knowledge structures from World 3 to World 2, either successfully or in a distorted form. Alternatively, in the form of verbal communications, it represents an ephemeral transfer of a fragment of one World 2 to another (or to many), via the processes of speech and listening, sometimes assisted by electronic media. Regardless of the situation, it appears to have relevance to information science, if only for the practical end of improving the reliability and comprehensibility of various types of communications. It is debatable whether ''public understanding'' as a subject domain falls properly within the scope of information science as such.
Significance
One of the imponderables of the interpretation of received information is knowing what the significant parts are. One's own view of what is relevant may not be shared by one's colleagues; the assessment of relevance or significance made by an expert may be very different from that made by a novice [10] . In general, we may ask, what messages should be received, what is important, what is fringe? Normally we are given strong clues as to what the crucial points are, for example by the title, by metadata including the author's provision of an abstract or keywords, and by the fact that an article appears in a particular type of journal or has been indexed in a certain way in a database. Some content is, however, less obvious and is not routinely indexed, but subsequently, perhaps many years into the future, aspects of a text may become recognized as having a significance which until that point had not been realized, and indeed had not been 'visible'. This significance may arise because of new circumstances or similar-subject publications that appear subsequently and which, for whatever reason, succeed in achieving prominence. However, by then, it will be too late to re-attribute the original item in public databases so that it can be found again in the literature, reliably and easily, in the context of its newfound significance. Unless citation links are followed it will remain, in effect, lost.
The messages that we derive from a text, a conversation, or indeed from anything of potential semiotic value, are likely to be influenced by our current interests; information input is assimilated in the context of a particular mindset, a current concern or interest of some kind. We notice, select and interpret accordingly, a consequence of the psychological processes that affect recognition. It is unclear in any general sense how we detect that something is significant except that it seems to depend on nondirectional, unfocused scanning by the unconscious mind. Any discourse contains many potential hooks or triggers capable of being activated by appropriate circumstances.
The detection of significance is a subjective activity; significance does not occur ready made and labelled as such. At the fundamental level it is something that R. ABBOTT only we, as individuals, can do. This has a number of consequences, for instance in evaluating the usefulness of a library collection [11] , in classification and indexing, in spotting new trends, and in creativity and innovation.
Classification and indexing
The question of significance leads straight into a discussion of classification and indexing. The assumptions underlying these activities often relate to convention, habit, need or purpose; they determine what the 'aboutness' of the subject matter is held to be.
How we decide what is significant in an indexing situation perhaps becomes more obvious if we consider a visual example such as a photograph. When indexing a photograph we have to decide what it is of, what it is 'about', and perhaps additionally -what it means [12] . A picture embodies multiple levels of meaning [13, 14] , a subject famously explored in the iconographic studies of Panofsky [15] . For the indexer this represents a quagmire of unknown intentions and a potentially limitless number of concepts that might be deemed applicable as descriptors. An indexer's work is subjective to the extent that the classification decisions made involve judgements on the material presented [16] , judgements which may differ from those of potential users who wish to seek out that material. How classification is undertaken depends partly on perceptual habits and partly on current needs, in a process that is open-ended according to our interests and according to the level of conceptual granularity to which we are prepared to go. Importantly, there may well be future significances that we cannot currently imagine. As with pictorial images, so it is with 'the literature'. The same word or phrase may well have different meanings or connotations according to context. Opinions on how to index are inevitably circumstance-specific; this freedom leads to issues about consistency and quality of indexing, discussed for example by Lancaster [17] .
We are used to the idea that there is a given structure to knowledge -a theme taken up later -because of the conventions of naming and subsequent classification employed by librarians, database producers, and so on. These conventions are not as given, simple or objective as they seem, however, since naming and classification depend on perception and need, and vary according to historical time, place, language, habit and culture. Generally we name and classify for a purpose; and in that sense it could be argued that all classification is essentially subjective.
Concepts get put together for practical, ideological, theoretical or circumstantial reasons and after that they become irreversibly associated with each other; the familiar semantic relationships between concepts become assumed. Occasionally this apparently fixed structure can be broken into, with creative consequences, revealing that the structure of knowledge is actually flexible and open-ended.
A potential downside derives from the habits associated with naming and classification, in that unanticipated barriers can arise between specialisms which actually share much in common. For reasons of nomenclature, convention, or the way that professions are organized, similar or overlapping areas of knowledge are sometimes not realized to be mutually relevant. Spasser [18] has reviewed how subject areas in the literature can remain unconnected and noninteracting with each other, acting as 'islands' of information remaining unreached by conventional indexing. The development of this kind of tunnelvisioned silo structure usually happens because knowledge is generated in different contexts, by different professional groups with highly evolved terminologies and favoured repositories for publication, but little inclination to communicate with other specialisms. In this instance, the subjectivity implicit in differing perspectives and agendas directly -and negatively -affects the availability, interpretation and use of information.
Tangential signals
Many valuable messages tangential to conventionally core information are missed by any normal abstracting or summarizing procedure, so that any significance they might have had for particular individuals is likely to remain unappreciated by them. These tangential sources represent an area which has received little attention, although Bawden [19] alludes to the value of seemingly peripheral or even irrelevant material on the fringes of one's focus of interest, as an informational stimulant to creativity. Besides the implications for creative potential or for intelligence gathering, there are consequences here for the practical, everyday utilization of literature.
While a document or a verbal message may have an obvious core content acknowledged by any competent indexer, it may also contain information that is perceived anomalously, because of the subjective processes of focusing and emphasis, and because of chance personal associations and current concerns. The literary equivalents of 'body language' can convey Subjectivity as a concern for information science messages unintentionally: styles, flavours, subtexts, things deliberately left unsaid. Full text indexing can help us to locate some of these messages, to a point, but much lies beyond the scope of conventional indexing procedures. Once again this reflects the indeterminacy of information transfer between author and recipient: what we 'get out of' a book -or even an academic paper -may be very different from what enthused the author to write it. But other types of subjectively perceived anomalies exist too, some of them of potential but unexpected utility.
One specific example of this kind of information, pertinent as an illustration of how -in our subjectivity -we use texts in 'improper' ways, is an activity often exploited intuitively but rarely acknowledged or discussed, namely our use of what we might call subjective metadata for information recall. This refers to our being able to locate a passage of text because we can visualise its position in a journal or book, or we remember where it occurs on the page, its origin, font style and size, paper colour or texture, whether it looks American or British on account of the spelling or for other less tangible stylistic reasons, and other subliminal cues relating to its appearance. We know we have seen the item before, somewhere, and we use these features to find it again, experiencing an almost physiological click of recognition when we do so. This is a subjective, tangential utilization of information that is nowhere explicitly acknowledged or recorded. Rothkopf [20] showed that readers may recall the position of text on the page aided by visual and tactile cues, and Case [21] has examined how researchers retain a mental picture of the location of relevant information.
The recollection of such subjective metadata represents an instance of anomalous perception and association -anomalous, that is, according to conventional notions of how one is supposed to index and retrieve information, and it offers another example of personal subjectivity influencing information handling.
Randomness and the creation of new knowledge
At any one time there is no definitive World 3 structure of knowledge, it may be argued, other than the collection that currently exists. Recorded knowledge exists to be modified, extended, and occasionally overturned; its potential plasticity in terms of interpretation and use is infinite, especially at trivial levels. For instance, a seemingly random restructuring of knowledge occurs every time we conduct an on-line or web search for the intersection of two or more concepts, simply by inserting a Boolean 'and' operator between keywords. Sometimes this act in itself can lead to the subsequent generation of new knowledge. In this sense much knowledge is latent, just waiting for the appropriate search requirement to bring it into being. One feels that these activities are arbitrary, accidental and unnecessary, perhaps even 'subjective', not that we usually see them in that light. World 3 is not created by processes of pure objectivity but by the unpredictable exertions of World 2.
How knowledge is put together depends upon the tangential, peripheral and -one might say -highly subjective attributes of ideas as they present themselves to the prepared and fertile mind. Only some new knowledge structures cohere convincingly, for their creation cannot be an entirely arbitrary procedure and must withstand the reality tests of meaningfulness, logic, and objective truth. Often there will be a need to submit to aesthetic and stylistic constraints as well.
Some new forms of knowledge are created by the gelling of styles, fashions, and complexes across subject areas or functions, and across the media in which they are presented, because of some commonbut perhaps non-central -characteristic. Often these cluster together in time, as representations of the 'zeitgeist' and of current concerns, reflecting the sudden recognition and crystallization of trends which have been building quietly over a long period of time, or sudden shifts in public perception or evaluation, and they may be accompanied by new modes of description. They may result from a sea-change of the type that Gladwell [22] has called the 'tipping point'. These stylistic developments -often minor but occasionally amounting to more profound paradigm shifts -will subsequently affect how knowledge is put together and used, and will provide new terminologies and suggest new classifications; new patterns will form and old ones will be abandoned. The processes that determine these developments are the results of human subjectivity.
Information retrieval
The subjective nature of indexing and classification inevitably impacts retrieval, since retrieval is very much the converse activity of classification. Subjectivity also affects information retrieval because of factors which include: . the vagaries of linguistic description;
. the difficulty of expressing the intent of a search requirement;
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. the potential mismatch between search expression and indexing parameters; and . uncertainty about which are the most relevant matches and retrieved hits, and about pertinent citations that may continue to elude detection. When seeking information, enquirers have to match their mental map of a subject with the conceptual structure inherent to a database, a website, or a search engine, an exercise whose difficulty is compounded by uncertainties about the appropriate terminology to use. Guesswork and intuition are involved, along with previous experience and explicit knowledge of the products and services accessed. It is likely that subject experts will perform better at this than will nonexperts, but still with imperfections relative to what might in theory be achievable.
The overall process of retrieval is fraught, despite online help and other types of assistance available. Geyser [23] , for instance, has reviewed the human factors that need to be considered in the design of a user-friendly information retrieval system. Many people have difficulty verbalizing their enquiries clearly and unambiguously. According to the degree of familiarity with the subject domain, there will be differences in understanding of how a subject area is structured, and of appropriate terminology with which to construct an enquiry. Thesauri and taxonomies, full text indexing, database guides, software that allows the visualization of information by means of spatial or other metaphors, plus other aids to intuitive searching are, of course, widely employed, but the overall approach is unsystematic and unpredictable in its outcome.
Once again, this is a question of matching World 2 against World 3, of trying to transfer knowledge structures between the two Worlds. The aim is to match an intuitively contrived knowledge structure representing a current interest with a similar -but usually hidden and unknown -structure reflecting the available relevant literature. This view of retrieval relates back to Belkin's [24] concept of anomalous states of knowledge, as zones of current ignorance which information-seeking attempts to rectify.
The problems encountered occur in part because of uncertainties arising from the subjectivities of enquirer and indexer. Variability is brought in by differences in specific subject knowledge and skills, deriving from education and experience [25] . Wilson [26] expressed the situation in terms of personal ignorance versus public knowledge, a distinction which closely parallels Popper's scheme. More generally relevant in this context are issues relating to information literacy, and especially to information seeking behaviours, to the human-computer interface, and to the specifics of database or website navigation. Quinn [27] , for example, has explored some of the subjective factors affecting on-line retrieval performance, including emotions and mood. Earlier, writing in 1994, he made the point that information retrieval systems available so far are structured to deliver the same response regardless of the user's cognitive characteristics [16] ; little has changed since that time.
Implications for knowledge management
Organizations increasingly recognise that competitive advantage relates to the utilization of their knowledge assets, and in particular, to the innovative application of that knowledge [28] . Hence the controversial speciality of knowledge management, which attempts to change the information sharing culture of an organization, in order to capture the learnings accrued from projects undertaken or from other organizational activities, and to harness the implicit knowledge and tacitly held abilities possessed by employees.
Knowledge management ventures may suffer because of disagreements about definition, originating in part from uncertainties about the definition of knowledge itself. It has been argued, for example, that if knowledge resides solely within the mind, within World 2, then it is nonsensical to attempt to manage it [29] . A clearer understanding of the nature and problems of subjective access to information, plus an appreciation of Popper's three Worlds model, may help knowledge managers to clarify the definitions they use, and to anticipate and to manage some of the familiar criticisms.
Apart from the immediate benefits which derive from improved information handling and communication within an organization, the ultimate rewards of knowledge management practised in a commercial setting are those of competitive advantage, coming principally from an improved environment for innovation and from better intelligence about the operating environment and about competitor companies. These two objectives, both susceptible to the indeterminacies of the subjective interpretation of information, are now addressed in turn.
The creative use of information
A desirable aim of knowledge management is to maximize the fortuitous interpretation of information, whether as novel input or pre-existing resource; in Subjectivity as a concern for information science other words, to use information to creative advantage, and ultimately for business benefit. Potential insights may well lie undetected within existing documentation, and Swanson has written extensively on how existing literature can be exploited to create new knowledge, for instance with respect to medical discoveries [30] . The innovatively crucial observation provoked by a reading of 'the literature', from reexamination of a project previously undertaken, or from a conversation with an acknowledged subject expert, depends not only on current information saliencies reflecting urgent needs for problem solving or decision-making, but on other chance events, such as coincident conversations or news items.
Analogy sometimes sparks the creative process. Recognition of significance through the detection of unexpectedly applicable analogies can lead to a productive outcome with respect to problem resolution or idea generation. This can happen as an apparently lucky or synchronistic event, but a background of subliminally recognized concerns has to be already in place in the individual's mind for such chance events to relate to. As this process occurs, existing knowledge structures deform and realign, initially within World 2, but with the potential for subsequent recording in World 3, and for action with tangible outcomes in World 1. In time, the 'merely subjective' can become 'obvious' -or even a profitable line of business.
Let us explore this theme a little further. Creativity often depends upon the accidental observation of minor initial stimuli to trigger productive trains of thought. We notice something which, because of our heightened state of awareness, suggests a creative analogy or an association of some kind. If we have what has been called a ''continuity of concern'' [31] , i.e. a focus of creative interest leading to a heightened sensitivity to possible solutions or pertinent components, we are more likely to make serendipitous discoveries. For present purposes I would define serendipity as the unplanned utilization of accidentally acquired information towards a predefined objective.
Recently, Foster and Ford [32] have reviewed the role of serendipity in information seeking contexts. They note that while there are 'difficulties surrounding what is still a relatively fuzzy sensitising concept', serendipity appears to be an important component of information seeking, and one that would benefit from further research. Evidently there is something of a blur between information-seeking as such, and creative discovery.
The principle of serendipity acknowledges implicitly the malleable structure of knowledge as represented in World 3 and the unexpected ways in which restructuring can occur. Williamson [33] refers to incidental or accidental acquisition or discovery of information; people happen upon useful information as they engage in other activities. Things somehow find a way of fitting together so that they can be utilized productively, even if one sometimes feels that this could be done more efficiently or -equally -with entirely different outcomes. This process is again dependent on all kinds of subjectively-driven variables.
Serendipity favours the person exposed to appropriate coincident events and to a richness of information. Available information constantly fluctuates with potential significances: its impact on World 2 varies unpredictably relative to its ostensible significance in World 3. Essentially there is no precise correlation between the two, but saliencies of meaningfulness may occur from time to time, depending on the current concerns of the individual or the organization, and on external events. Knowledge management as practised in the commercial situation needs to find ways to ensure that such transient saliencies and significances to time and circumstance are encouraged to occur and, if and when they do, can be exploited. At present the only way of doing this seems to involve the immersion of sensitized minds in the appropriate data sources. Inevitably this is inefficient and unreliable, intellectually labour-intensive and perhaps even stressful, susceptible as it is to the burdens of cognitive overload -notwithstanding the deployment of information technology and a wide range of services for filtering potentially relevant source material. Bawden [19] has reviewed some of the ways by which information can help to stimulate creativity, and he includes among the potentially beneficial factors the provision of an information-rich environment.
Neill [34] comments that the history of the development of intellectual access to the store of knowledge is a history of the tension between the fluid uniqueness of the individual enquirer and the essential stability and concreteness of the existing store of recorded knowledge itself. A dynamic interplay pertains between thought and literature, i.e. between World 2 and World 3, which involves understandings as well as creative misunderstandings and misinterpretations, and the recognition of analogical and metaphorical patterns. Noting that new knowledge always begins with the individual, Nonaka [35] says that the creation of such new knowledge depends on tapping the 'tacit and often highly subjective insights, intuitions, and hunches of individual employees and making these insights available for testing and use by the company as a whole'. In a review of the relationship between information retrieval and creativity, Ford [36] observed that the creation of new ideas often entails the identification of common themes that integrate otherwise separate entities. Such themes are, in effect, similarity relationships between concepts. Finding a common structure underlying apparently very dissimilar situations or problems, phrased in different terminology in disparate fields, may provide the creative stimulus to problem-solving or lead to a commercial opportunity. The focus of this view of information utilization and creative behaviour is therefore once again that of the recognition of unanticipated analogies, an act which, at least initially, may be judged to be highly subjective.
New ideas can only emerge in the individual mind, from some unique insight and synthesis which, until it happens, remains entirely unpredictable. This is a subjective and uniquely human activity, and one in which, for a long time to come, technology will play only an assisting role.
Subjective diagnostics and competitive intelligence
I use the expression 'subjective diagnostics' to cover the ways in which we use unexpected significances in information to help us make useful deductions. We use small, weak signals that seem superficially to be of no significance in order, for example, to solve crimes, to anticipate the intentions of our business competitors, to detect the occurrence of a disease before any advanced symptoms are present, or to tell when a social situation is likely to develop into violence. All these interpretations may be judged to be subjective, and they are based on an intuitive altering of the prominence of certain types of information against a complex and confusing background, and on linking these subtle observations into a chain of induction that leads to a tangible conclusion.
In a business situation, we can look for special types of weak signal, 'indicators about indicators', which might be dismissed as 'merely subjective' but which can be used in gathering intelligence about our competitors or about the environment in which we operate. That an important change is afoot may become evident thanks to an apparently trivial shift in some seemingly remote and unrelated activity: a change in customer behaviour, teenage fashions, slang, the surprising popularity of a new television series, or an apparently irrelevant event involving a competitor company. Weak signals are by definition the unobvious ones, fringe to our central concerns.
An early warning system for threats and opportunities is an integral part of any competitive intelligence process. It requires a scanning of the operating environment for anomalies, from which interpretations and inferences can be derived. Anomalies to pick up on include irregularities, surprises, and the unusual, all easily overlooked among the information bombardment that typifies many commercial settings. Scanning of the environment must not, and indeed cannot, be predetermined with great specificity, because at this stage we will not know exactly what we are looking for, but we will react with an 'aha !' when we see it. We are relying on something we find in World 3 to lock into a subconscious World 2 mental map which, for the moment, we cannot visualize directly or itemize as keywords. When drawing inferences, the mobilization of intuition and skills akin to pattern recognition are crucial to sensing how anomalous occurrences weave together into a meaningful narrative. Hoyt [37] sees the process of spotting change as a very visual, 'right brain' sort of activity.
Detection of weak signals relies on our deliberate and subjective over-emphasising of some features in the informational environment, features which are invisible to the unattuned eye. Salmon and de Linares [38] have defined weak signals as items of information that can be perceived as such at specific times, but which are often drowned out by stronger messages. When a crisis or sudden change is analysed in retrospect, they say, 'it turns out that such signals were indeed present, but were simply not perceived and taken into account'. Thus it is hardly surprising that information of strategic importance for decisionmaking can so easily be overlooked.
Bonabeau [39] observes that emergent phenomena often defy intuition because each instance is a unique entity that is difficult to predict or to recognize for what it is; only after a while does a pattern begin to emerge. Increasingly, technologies for visualizing complex patterns in information are being used to amplify and to present weak signals for easy recognition, and to highlight those apparent correlations when it is not known if, how, or why certain features relate to particular activities or outcomes, or whether they are merely meaningless concurrences. Once emergence has happened we can usually see where the idea has come from and why; the trick is to be able to recognize it in an embryonic state at a time when we can still exploit it to our advantage [40] .
Subjectivity as a concern for information science
Conclusions
This paper has considered subjectivity from an informational point of view, primarily in the context of Popper's three Worlds model, and has explored implications for such activities as understanding, classification, retrieval, and the creative use of information. Subjectivity is thus seen as a concern central to some of the everyday problems of information-handling, thereby perhaps meriting a place within theoretical and pragmatic discussions of information. Arguably, this is so even if questions concerning the status of subjectivity itself are more likely to be claimed for study by philosophers, and likewise the phenomenology of subjective experience, by psychologists.
A grand unified theory of information able to tie together all the underlying phenomena, properties, flows, behaviours and problems associated with information, remains elusive. Indeed, it is not clear what such a theory should attempt to encompass. Undoubtedly, though, any such theory must accommodate all types of information, including its subjectively uncertain edges. Any overall theory of information must include an appreciation of subjectivity and of what Popper referred to as World 2.
More immediately of practical benefit, it would be useful if further studies could investigate the subjective factors affecting information handling, which may need to be addressed when designing, providing, and using information services. Among these factors are competencies, skills and preferences, some of which no doubt fall squarely within the discipline of psychology, but which nevertheless impact on the services offered by information professionals and ultimately on the public at large. A deeper understanding of what subjectivity implies in informational terms could be beneficial in understanding and tackling problems encountered in accessing, processing and using information.
